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A. INTRODUCTION 
This report documents the January 1993 monitoring of benthic macroinvertebrate assem-
blages in the Port Everglades Southport turning basin vicinity and adjacent areas of John U. 
Lloyd State Recreation Area. This is the fourth monitoring effort of the series carried out by 
Nova University Oceanographic Center. Sampling was carried out during 4-15 January and 1-22 
February 1993, the extended period due chiefly to weather and tidal constraints. Comparison 
with results of preceding survey efforts will be included in the annual report following the 
August 1993 survey. The section treating the Ponar grab samples is now complete: identifica-
tions of the remaining groups of invertebrates (oligochaetes, sipunculans, cumaceans, nemer-
tines) have been received from consultants, and the data have been incorporated, along with 
calculation of diversity indices and evenness values. 
B. METHODOLOGY 
Figure 1 illustrates locations of stations occupied for the January 1993 sampling period 
and the kind of sample (Ponar grab, crab census, or hand collection) taken at each. 
Shannon-Weaver Diversity Indices are calculated for each station and, at Ponar grab 
stations, for each replicate as well using the following equation: 
H'= -Lp. In p. 
I I 
i=l 
where Pi is the relative abundance of species i. H' increases with increasing number of species S. 
For any given S, H' reaches a maximum value (H' ) when all values of p are equal 
max 
(Pl=P2=Pr.)' and H' equals In S. Because H' is primarily affected by species number rather than 
by abundances of common or rare species, or by species of moderate abundance, evenness V') 
has also been calculated for each station and replicate using the equation: 
]'= H'tH' = H'/In S mu 
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As a ratio between the diversity index (H') for a given sample and the maximum possible 
diversity index (H' ) for the number of species and specimens in that sample, evenness (J') 
max 
gives an indication of how close the data come to maximum possible diversity. 
B.1. Grab Samples 
Benthic grab samples are taken according to contract specifications with a 225 cm1 grab 
samplerl at stations 1,8, 8a, 9, lOa, 11, 13a, 14, 17, 18 and 19a, with three replicate samples at 
each station. All samples are fixed in 5% seawater buffered formalin with rose bengal stain and 
sieved through a 0.5 mm mesh screen. Organisms and sediment retained on the screen are trans-
ferred to 70% ethanol and sorted to most specific distinguishable taxa. Taxa are either identified 
or sent to recognized experts for identification (Table 6). Nematodes and harpacticoid copepods 
have not been enumerated or included in diversity calculations. These organisms are normally 
treated as meiofauna, not macrofauna. The relatively few large specimens retained by a 0.5 mm 
mesh screen do not accurately reflect their true abundances. Similarly, a small number of plank-
tonic organisms (e.g., calanoid copepods) accidentally collected by the grab sampler have like-
wise not been included in counts and diversity calculations. 
Modifications in sampling and handling protocols instituted during the August 1991 
survey to improve sampling accuracy in conformity with contract specifications are described in 
previous reports and have been maintained. Depths recorded for Ponar stations below may differ 
from those recorded previously because of tidal variations. 
B.2. Crab Collections 
Three I.O-m1 replicate quadrats are randomly placed within about 2.0m of each other at 
stations la, 2, 3,4,5,6,7, 10, 12, 13, 15 and 16. Within each quadrat, all crab burrows are 
1. Contract specifications call for a 225 cmJ grab sampler, but this is clearly an error. Such a grab 
sampler, about 6 em on a side, was not used by the previous contractor and is not, to our knowl-
edge, manufactured. 
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counted and 10% excavated, and the inhabitants counted and identified in the field or collected 
and identified in the laboratory, according to contract specifications. Modifications in sampling 
and handling protocols instituted during the August 1991 survey to improve sampling accuracy 
in conformity with contract specifications are descri~ in previous reports and have been main-
tained. 
B.3 Hand Collections 
Hand collections are taken at stations 9, 13, and 17, with three replicates at each station. 
Each replicate sample covers an area of O.I~. Justification for this sampling area is discussed in 
the survey report for August 1991. Organisms identifiable in the field are counted and released. 
Taxa unidentifiable in the field are collected by hand, with forceps, or by agitating algae-co,'ered 
rocks in a bag of seawater. Collected specimens are placed in plastic bags with seawater, fixed in 
10% buffered seawater formalin in the laboratory, and finally stored in 70% ethanol. 
Modifications in sampling and handling protocols instituted during the August 1991 
survey to improve sampling accuracy in conformity with contract specifications are described in 
previous reports and have been maintained. 
C.RESULTS 
C.I. Ponar Grab Samples 
Table 1 lists raw data for all samples by station and by replicate for all groups so far 
identified. Table 2 summarizes numbers of specimens by major taxonomic group; Table 3 
summarizes relative abundances of major taxonomic groups (percent occurrence). 
A total of 11,863 specimens was sorted from the 33 grab samples (11 stations with three 
replicates each). This figure is lower than the 12,346 given in the earlier, preliminary version of 
this report. That version reported raw estimates of nemertine, sipunculan and oligochaete worms 
which included what turned out to be worm fragments that we do not include in our tabulations 
(unless they represent identifiable taxa not otherwise found in the sample). As a result, total 
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numbers of organisms per station, some major taxonomic group totals by station, and percent 
contributions of major taxonomic groups by station differ from the earlier version of this report. 
Polychaete worms remain the most abundant group (43.0%), followed by peracarid crus-
taceans (18.5%), oligochaete worms (11.6%) and ostracodes (10.3%). Molluscs (10.8%) repre-
sent twice as much of the fauna as in August 1992 (5.1%). The six most abundant species are the 
tanaidacean KalliapseUiles aliciae (1154 specimens), the gastropod Caecwn pulchellwn (884), 
the polychaetes Aricidea philbinae (692), Capitella capitata (500) and Mediomastus sp. (590), 
and the ostracode Rutiderma darbyi (588). Taken together, they account for 37.2% of the fauna 
collected, a substantially smaller proportion than accounted for by the six most abundant taxa in 
the August 1992 survey (51.7%). Polychaete species richness (72) is lower than in August 1992 
(85), and somewhat higher than in January 1992 (67). Some variations in richness values result 
from ongoing taxonomic revisions. 
Species occurring at the majority of stations include one gastropod (Caecwn pulcheI/wn 
at 10 stations), eight polychaetes [Sphaerosyllis riseri and Prionospio heterobranchiata (10 sta-
tions each), Mediomastus sp., Lumhrineris verrilli and Tharyx marioni (8 stations each), Aricidea 
philbinDe, (9), Capitella capitata and &ogone dispar (7 each)], two oligochaetes [Smithsonidri-
Ius hummelincki (9) and Tublfu:oides motei (8)], a nemertine [Tubulanus pellucidus (9)] and an 
amphipod [Grandidierella bonnieroides (9)]. 
Numbers of podocopan ostracodes given in Table 1 again represent our best estimate of 
the specimens alive when collected. Substantial numbers of apparently very recently dead indi-
viduals were again taken. 
Following is a brief description of results for each station. 
Station 1: West side of Intracoastal Waterway (lCWW) at NE comer of Southpon Turn-
ing Notch. Depth: approx. 3m. Bottom: fine muddy sand with finely divided mangrove detritus 
and algae-covered rocks. Faunal totals: 951 specimens, 66 species. H': 3.105. J': 0.741. 
Polychaetes dominate (60.4%) to a lesser extent than in August 1992, and much less than 
in January 1992. Oligochaetes (21.0%) are still the second most abundant group. The most 
abundant species are the gastropod Caecum pulchellwn and the polychaetes, Mediomastus sp., 
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Tharyx marioni and Aricidea philbinae, and the oligochaete Tubificoides motei. Of these, only 
Mediomastus sp. (identified as Mediomastus californianus) and T. motei were present in any 
numbers in August 1992. Total abundance of organisms is 4.7x and species richness almost 
twice that for August 1992. 
Station 8: West side of ICWW approximately 30 m north of station 1. Depth: approx-
imately 3m. Bottom: fine muddy sand with finely divided mangrove detritus and scattered hand-
sized, algae-covered rocks. Faunal totals: 1128 specimens,64 species. H': 3.202. J': 0.770. 
Polychaetes are proportionately more abundant than in August 1992 (66.7 versus 50.0%) 
while oligochaetes have declined in relative abundance (11.9 down from 41.8%). The most 
abundant taxa are the gastropod C. pulchellum and the polychaetes, Mediomastus sp., Nenillto-
nereis hebes and Tharyx marioni. Organism abundance is 2.5x greater than in August 1992. 
Species richness has increased from 52 to 64. 
Station 8a: West side of ICWW approximately 50 m north of station 8. Depth and bot-
tom: similar to station 8. Faunal totals: 436 specimens, 43 species. H' 2.839. J' 0.755. 
Polychaete dominance (48.6%) continues to decline, down from 62.7% in August 1992 
and 81 % in January 1992. As at stations 1 and 8, oligochaetes are the second most abundant 
group. Here, they account for somewhat less of the fauna than in August 1992 (24.7 versus 
30.8%). The most abundant taxa are the polychaetes Aricidea taylori and Mediomastus sp., the 
nemertine Tubulanus pellucidus and the oligochaete Tubificoides motei. Abundance is a third 
greater than in August 1992 and almost ten times greater than in January 1992. Species richness 
has increased to 43 from 38 in August 1992. 
Station 9: East side of ICWW at the SW corner of a mangrove island north of the north-
ern entrance to Whiskey Creek. Depth: approximately 1 m. Bottom: Fine muddy sand with 
filamentous algal turf and Arenicola (lugworrn) burrows. Faunal totals: 717 specimens, 59 spe-
cies. H': 2.808. 1': 0.689. 
Polychaete dominance is much lower than in August 1992 (65.8 versus 85.7%), with 
peracarid crustaceans showing an important relative increase (16.7 up from 0.3%). The most 
abundant taxa are the polychaetes, Capitella capitata, Aricidea philbinae, and Leitoscoloplos 
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robustus and the ostracode Peratocytheridea setipunctata, all but the last of which were abun-
dant in August 1992. Organism abundance is about the same as in August 1992, but is about 
40% greater than in January 1992. Species richness has increased to 59 from 41 in August 1992. 
Station lOa: Middle of shallow creek behind Environmental Education Bldg., John U. 
I;-loyd State Recreation Area, east side of ICWW. Depth: approximately O.lm (exposed at low 
tide). Bottom: Sandy mud. Faunal totals: 1718,59 species. H': 2.851. J': 0.699. 
Polychaete dominance is substantially reduced relative to both January and August 1992. 
Peracarid crustaceans (chiefly the amphipods Grandidierella bonnieroides and Cerapus n. sp.) 
are again abundant, having almost disappeared from this station in the August 1992 survey. 
Relative abundance of ostracodes remains about the same as in August 1992. The five most 
abundant taxa are the polychaetes Aricidea philbinae, Capitella capitata, Sphaerosyllis taylori, 
the podocopan ostracodes Cyprideis americana and Peratocytheridea setipunctata, and the 
amphipod Cerapus n. sp. Organism abundance is half again as great as in both January and 
August 1992. Species richness is 2.5x greater than in August 1992. 
Station 11: At north corner of the northern entrance to Whiskey Creek. Depth: approx-
imately 10 m. (This is about twice as deep as previously sampled--at or near the channel 
floor--because a suitable sediment accumulation could not be located at or near the previous 
sample depth.) Bottom: Fine mud adjacent to large boulders (riprap). Faunal totals: 466 speci-
mens, 45 species. H': 3.069. J': 0.806. 
Polychaetes have increased substantially in relative numbers since the last survey and 
now dominate, while oligochaetes have declined in both absolute and relative numbers (16.3% 
down from 45.5% in August 1992). The most abundant taxa are the polychaetes Tharyx spp. and 
Mediomastus sp. Organism abundance is about 75% of that in August, but much greater than in 
January 1992. 
Station 13a: East side of ICWW opposite the Florida Power & Light discharge canal. 
Depth: approximately 1.5 m. Bottom: Fine muddy sand with algal turf and algae-covered rocks. 
Faunal totals: 791 specimens, 57 species. H': 3.027. J': 0.749. 
Polychaetes and oligochaetes contribute almost exactly the same percentage of the fauna 
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as each did in August 1992, together accounting for 85% of the fauna. Peracarid crustaceans 
have quadrupled in nu~bers but still only account for 4.9% of the fauna. They remain less than 
half as abundant as in January 1992. The most abundant taxa are the polychaetes Aricidea phil-
binae and A. taylori, and the oligochaetes Smithsonidrilus hummelincki and Thalassodrilus 
gurwitschi. Arlcidea catherinae ha.s disappeared. Organism abundance is 40% greater than in 
August 1992 and more than three times greater than in January 1992. Species richness has in-
creased to 57 from 48 in August 1992. 
Station 14: East side of ICWW opposite northern margin of Southport Turning Notch. 
Depth: approximately 1.5 m. Bottom: Fine muddy sand with algal turf and numerous algae-
covered rocks. Faunal totals: 1171 specimens, 74 species. H': 3.288. J': 0.764. 
Polychaetes have regained dominant status from oligochaetes and now contribute 73.4% 
of the fauna. Although oligochaete relative abundance is only 20% of that in August 1992, their 
absolute numbers have declined only slightly. Peracarids have increased substantially relative to 
August 1992, but they have not reached January 1992 levels and still account for a small per-
centage of the fauna. The most abundant species are the polychaetes Aricidea philbinae and 
Leitoscoloplos robustus. The former was present in numbers in August 1991 and January 1992, 
but was almost absent in August 1992. Organism abundance is over four times that for August 
1992. The 74 species is the greatest number recorded for any station surveyed in this project so 
far. 
Station 17: Whiskey Creek on a line directly east of station 14. Depth: 0.2 m. Bottom: 
Coarse shelly sand (incorrectly reported for August 1991 as fine muddy sand) with large shallow 
depressions and scattered clumps of filamentous algae. Faunal iotals: 2957 specimens, 26 spe-
cies. H': 1.786. J': 0.548. 
This station continues to exhibit a fauna that differs strongly from all other stations. 
Peracarid crustaceans dominate, but not to the degree reported in August 1992 (41.3 versus 
76.4%). Ostracodes and molluscs have increased in importance relative to all three preceding 
surveys. The tanaidacean Kalliapseudes aliciae is still by far the most abundant organism 
(39.0% of all specimens) but is now accompanied by over 500 specimens each of the gastropod 
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Caecum puIchellum and the ostracode Rutiderma darbyi. Other abundant taxa include the gastro-
pod, C. imbricatum, the sipunculan Aspidosiphon albus, and the polychaete Ehlersia cornuta. 
The polychaete Nematonereis hebes has almost vanished from this station. Organism abundance 
has declined to 81 % of the August 1992 record, but is over seven times as great as in 1anuary 
1992 and remains by far the greatest for any station in this survey. Species richness has also 
declined from August 1992: 26 species down from 36. 
Station 18: East side of ICWW opposite Southport Everglades container dock. Depth: 
approximately 1 m. Bottom: Fine muddy sand with finely divided mangrove detritus, and algae-
covered rocks. Faunal totals: 783 specimens, 54 species. H': 3.171.1': 0.795. 
Polychaetes are slightly more abundant than oligochaetes (36.0 and 33.3%), the former 
having declined substantially in relative abundance (down from 56.5%). Molluscs and peracarids 
have increased relative to August 1992, but neither reach earlier peaks of relative abundance. 
The most abundant taxa include the polychaete Aricidea taylori, the oligochaetes Smithsonidri-
Ius hummelincki and Tubificoides motei, and the gastropod Caecum pulchellum. Organism 
abundance is about the same as in August 1992 and three times that recorded in 1anuary 1992. 
Species richness has declined somewhat, to 54 taxa from 65 in August 1992. 
Station 19a; Whiskey Creek on a line due east of station 18. Depth: 0.2 m. Bottom: Fine 
peaty mud with some sand and shell debris. Faunal totals: 780 specimens, 54 species. H': 2.601. 
1': 0.652. 
Polychaetes have increased slightly in numbers relative to the previous survey, but have 
declined in relative abundance to 36.2% (down from 82.1%). They are accompanied by enor-
mously increased numbers of nemertines and ostracodes. The most abundant taxa are the nemer-
tine Tubulanus pellucidus, the polychaete Fabriciola trilobata, and the ostracode, Paracytheri-
dea setipunctata. The polychaete Capitella capitata, the most abundant species in August 1992, 
has almost vanished from this station. Organism abundance continues to increase; it is 2.7 and 
seven times that reported for August and 1anuary 1992, respectively. Species richness has more 
than doubled relative to the last survey. 
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C.3. Crab Census 
Table 4 lists all crab census data including numbers of burrows, species and specimens, 
diversity indices and evenness values. Of ground-dwelling crabs, the grapsid Sesarma cura-
caoense and juvenile fiddler crabs (Uca sp.: Ocypodidae) are the most abundant taxa, accompa-
nied by much smaller numbers of Aratus pisonii, Eurytium limosum, Uca thayeri and U. ?rapax. 
A single specimen of another species of Sesarma, probably S. cinereum was collected for the 
flI'St time. As in previous surveys, S. curacaoense and U. thayeri are restricted to stations on the 
west side of the ICWW, while U. ?rapax occurs only at stations on the east side of the ICWW. 
Eurytium limosum was found on the east side of the ICWW (station 10) for the first time. 
Tree crab (Aratus pisoni/) counts at stations west of the ICWW are much greater than in 
August 1992, approaching the total counts for August 1991 and January 1992. They are absent at 
stations 10 and 15, but occur in much greater abundance at station 16 than previously recorded. 
All crab census results are summarized below. 
Station la: Edge of red mangrove fringe adjacent to riprap at northeast comer of South-
port Turning Notch. Crab census data: Eurytium limosum (1), Uca sp. (juveniles) (4); Aratus 
pisonii (4 specimens in 1 tree/m2). Number of burrows by replicate: 198, 106, 163. Shannon-
Weaver Diversity Index (H'): 0.500. Evenness (J'): 0.722. 
Station 2: In dense red mangrove fringe 10 m north of Turning Notch and 10 m west of 
ICWW. Crab census data: S. curacaoense (1); A. pisonii (5 in 3 tree/m2). Number of burrows by 
replicate: 166, 162, 143. H': O. J': O. 
Station 3: In dense red mangrove fringe 3 m east of natural drainage canal, 10m north of 
Turning Notch. Crab census data: Uca sp. (juveniles)(2); A. pisonii (2 on ground, 1 in 1 
treeslm2). Number of burrows by replicate: 128, 176, 145. H': 0.693. J': 1.000. 
Station 4: In dense red mangrove fringe 10 m north of Tuming Notch and approximately 
40 m west of drainage canal. Crab census data: S. curacaoense (3), Uca sp. (juveniles)(1); A. 
pisonii (1 in 3 treeslm2). Number of burrows by replicate: 143, 164, 135. H': 0.562. J': 0.811. 
Station 5: In dense red mangrove fringe 30 m north of station 4. Crab census data: S. 
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curacaoense (4), Uca sp. (juvenile) (1); A. pisonii (8 on 2 trees/ml ). Number of burrows by 
replicate: 130, 135, 118. H': 0.500. J': 0.722. 
Station 6: In dense red mangrove fringe 3 m east of natural drainage canal and 10 m north 
of station 3. Crab census data: Sesarma curacaoense (3), Uca sp. (juvenile)(3); A.pisonii (13 in 
3 trees/m2). Number of burrows by replicate: 187, 188, 192. H': 0.693. J': 1.000. 
Station 7: In dense red mangrove fringe 30 m north ohtation 2. Crab census data: S. 
curacaoense (1), U. thayeri (1); A. pisonii (8 in 3 trees/m2). Number of burrows by replicate: 
138, 124, 137. H': 0.693. J': 1.000. 
Station 10: In open area among scattered large red mangroves east of the center of small 
island on east side of ICWW north of northern entrance to Whiskey Creek. Crab census data: 
Sesarma ?cinereum (1), E. limosum (1), Uca sp. (juvenile) (1) ; A. pisonii (0 in 1 tree/ml ). 
Number of burrows by replicate: 18,36,56. H': 1.099. J': 1.000. 
Station 12: On high ground among Australian pine trees at a point intersected by lines 
running due east from station 11 (north side of northern entrance to Whiskey Creek) and due 
north of station 13. Crab census data: no crabs, no burrows . 
• 
Station 13: On sand among shrubby white mangroves north side of Whiskey Creek 
approximately 20 m west of North Ocean Drive bridge. Crab census data: No crabs. Number of 
burrows by replicate: 12, 13, 8. 
Station 15: Among dense red mangrove fringe 35 m west of North Ocean Drive on line 
running east of north side of Turning Notch. Crab census data: U. ?rapax (1), Uca sp. (juvenile) 
(1); no tree crabs. Number of burrows by replicate: 9,8,7. H': 0.693. J': 1.000. 
Station 16: Among red mangroves 110 m east of North Ocean Drive on line running due 
east of north side of Turning Notch. Crab census data: Uca ?rapax (1), Uca sp. (juvenile) (1); A. 
pisoni (17 on 2 trees/m2). Number of burrows by replaicate: 19,58, 8. H': 0.693. J': 1.000. 
C.S. Hand Collections 
A total of 1066 specimens representing 15 taxa were collected at the three hand collection 
stations. Table 5 lists all raw data, diversity indices and evenness values by station and by repli-
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cate. The snail, Batillaria minima, accounts for 72% of all specimens collected, a much greater 
proportion than in previous surveys. The total number of the next most abundant species, the 
springtail Anurida maritima, may not accurately reflect population size: of the 157 individuals 
recorded at station 9-3, 150 represent an estimate of a dense cluster found (perhaps caught or 
sheltering) in an air pocket under an intertidal rock. Only seven specimens were counted in this 
sample apart from this cluster. Fewer barnacles were noted than in the preceding sur"eys, 
although they remained dense on adjacent riprap. Results are summarized below. 
Station 9: Intertidal rubble in a red mangrove fringe protected from heavy wave action by 
adjacent rip-rap on the southwestern comer of a small island along the cast side of the ICWW 
just north of the northern entrance to Whiskey Creek. Filamentous green and red algal mats 
cover portions of the shoreline. H': 1.363.1': 0.516. 
Apart from the dense cluster of Anurida maritima in sample 9-3, the gastropod Baril/aria 
minima is the most abundant organism, follwood by the barnacle Chthamalus/ragilis. Adjacent 
boulders (riprap) appear to support the same intertidal fauna as recorded in previous surveys 
(e.g., barnacles Chthamalus/ragilis, Balanus spp. and Tetraclita squamosa; gastropodl Si-
phanaria pectinata and Petaloconchus varians, and the bivalves lsognomon alatus, Crassostrea 
virginica and ?Brachidontes exustus). 
Station 13: Intertidal muddy sand with numerous small rocks, pebbles and shells on the 
north side of Whiskey Creek, about 15m west of the North Ocean Drive bridge; replicates taken 
between fringe of shrubby white mangroves and row of four mangrove seedlings closest to 
water's edge. H': 0.405. J': 0.226. 
Barillaria minima is the overwhelming dominant, followed by much smaller numbers of 
the amphipod Hyale grandicornis. Anurida maritima, almost absent in the transect area, was 
observed in substantial numbers 1.0 m higher up the shoreline. Rocks lower in the intertidal zone 
support a varied fauna including the bivalves Brachidontes exustus,lsognomon alatus and 
Crassostrea virginica. 
Station 17: Intertidal, coarse shelly sand and gravel with filamentous green algae, aml)ng 
partly algac-covered red mangrove roots and white mangrove pneumatophores with partly buried 
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rocks, west side of Whiskey Creek, on a line running due east of the north side of the Turning 
Notch and about 500 m north of the footbridge. Meter transects were taken along the mangrove 
roots closest to the water's edge. H': 0.370. J': 0.230. 
Batillaria minima is again the dominant taxon, accounting for half of all specimens 
counted at all three stations. Anurida maritima is next most abundant. 
D. DISCUSSION 
0.1. Grab samples 
Organism abundances continue to increase. The total number of organisms collected in 
this survey is 11,863, a third greater than in August 1992, and about three times as many as in 
January 1992 and August 1991. Interestingly, although species richness inreases at eight of the 
eleven grab stations relative to August 1992, both the current and previous surveys report a total 
of 179 species. 
Several species present in numbers during the January 1992 survey and absent or nearly 
so in August 1992, have returned, suggesting seasonal population cycles. Such species include 
the amphipods Cerapus n. sp. and Grandidierella bonnieroides and the polychaete Prionospio 
cristata. Podocopan ostracodes, especially Paracytheridea setipunctata, tend to occur in larger 
numbers at more stations in January than in August. They remain abundant in both summer and 
winter surveys only at station lOa. The polychaete Aricidea taylori occurs at east ICWW stations 
(13a, 14, 18) chiefly during January, but occurs in numbers during both seasons at west ICWW 
stations (I, 8, 8a). The tanaidacean Leptochelia rapax is more numerous in January than August 
at station lOa. 
Other species exhibit substantial population variations that do not correspond with the 
seasonal surveys. For example, the gastropod, Caecum pulchellum, occurred at seven ICWW 
stations in August 1991 and 1992, almost vanished in January 1992, but occurs at nine ICWW 
stations, often in large numbers, in the January 1993 survey. Similarly, Caecum imbricatum is 
abundant at Whiskey Creek station 17 in all three surveys except January 1992. C. pulchellum is 
12 
abundant in every survey at station 17. At stations 11, 13a and 14, the polychaete Aricidea phil-
binae occurs in abundance only during the August 1991 and January 1993 surveys. Oligochaetes 
occur in large numbers in the January 1993 and August 1992 surveys, but appear in much small-
er numbers in August 1991 and January 1992. 
Still other species appear to be important year-round components of specific station 
communities. The polychaetesArlcidea taylori and Medwmastus sp. (the latter sometimes identi-
fied as M. calfornianus) are always components of West ICWW stations I, 8 and 8a. Medwmas-
tus sp. also always occurs at stations 11, 131, 14, and 18, although not always in abundance. 'The 
polychaete Aricidea philbinae is always abundant at east ICWW stations 9 and lOa, usually 
accompanied by Capitella capitata. At station 17, the fauna aiways includes the tanaidacean 
Kalliapseudes aliciae, the gastropod Caecum pulchellum, the sipunculan Aspidosiphon albus, 
and the polychaete Ehlersia cornuJa. Station 19a always includes at least a few specimens of the 
sipunculan Phascolion cryptus (sometimes reported as Phascolion sp.). 
D.2. Crab Censuses 
'The number of crabs collected on the west side of the ICWW north of the Turning Notch 
is about half that reported in January 1992, although proportions of the different species remain 
similar: the grapsid Sesarma curacaoense and juvenile Uca sp. dominate and are accompanied 
by one or two individuals or the ocypodid Uca thayeri, the xanthid Eurytium limosum, and 
ground-collected tree crabs, Aratus pisonii. U. speciosa, present during the August 1991 and 
1992 surveys and absent in the January 1992 survey, is again absent. The tree crab, Aratus piso-
nii, occurs at all seven stations in about the same numbers as in January 1991 (although it is not 
as evenly distributed among stations). It is substantially more abundant than in August 1992, but 
not quite as common as in August 1991. The fewest numbers were again collected at the four 
stations immediately adjacent to the Turning Notch. 
As in January 1992, this survey records juvenile Uca sp. at station 10, accompanied this 
time by single individuals of E. limosum and a different species of Sesarma, probably S. cinere-
urn. Adult U. thayeri, recorded in both August 1991 and 1992, was absent. Station 12 again 
13 
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records no crabs. As mentioned in the last report, it is not clear that the spot identified as station 
12 in August 1991 is the same as that used previously. Earlier sampling efforts recorded both 
Uca rapax and U. pugilator and the grapsid Sesarma ricordi here. Directions provided to us by 
the previous contractor place this station on high ground where no crabs were observed. 
No crabs were collected at station 13. However, 1-3 burrows per quadrat exhibited fresh 
signs of burrowinglfeeding activity; cold weather may have driven crabs deeper than we were 
able to sample. Two specimens of Uca, one juvenile and one tentatively identified as U. rapax 
were each collected at stations 15 and 16, figures similar to those of the January 1992 survey. 
D.3. Hand Collections 
Station 9 continues to maintain a typical intertidal fauna. This survey records most of the 
species found in August 1991 and January 1992, although barnacles occur in much smaller 
numbers than previously (at least within the area sampled). The number of species is somewhat 
greater than previously, but diversity is lower than in any of the three preceding surveys. 
As in January 1992, Batillaria minima dominates the fauna at station 13. The absence of 
barnacles appears due to the patchy distribution of the larger rocks that barnacleS appear to pre-
fer. The virtual absence of Anurida maritima may be a function of tidal level: substantial 
numbers were observed only a meter further up the shoreline. 
Station 17 exhibits a substantial increase in numbers of Batillaria minima; this snail 
accounts for 90% of specimens counted at this station, and 56% of all specimens counted at all 
three stations. Anuirda maritima is about as abundant as in August 1992 and accounts for about 
8% of specimens at this station. The overwhelming dominance by B. minima at stations 13 and 
17 generates much lower diversity indices than recorded previously at these stations. 
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TABLE 2. Summary of Major Taxonomic Groups in Grab Collections, January 1993. 
STATION 1 8 Sa 9 1Da 11 13a 
NEMERTINA 64 72 71 2 21 7 11 
MOLLUSCA 66 111 31 22 22 5 42 
POLYCHAETA 574 752 246 472 832 2n 412 
OLiGOCHAETA 200 134 125 32 101 59 260 
SIPUNCULA . 0 1 0 0 21 1 0 
OSTRACODA 1 4 7 66 233 4 24 
PERACARIDA 22 40 18 120 485 3 39 
OTHERS 24 14 8 3 3 5 3 
TOTAL 951 1128 506 717 1718 361 . 791 
14 17 18 
9 28 17 
42 831 99 
860 106 282 
136 44 261 
0 115 0 
15 587 25 
90 1222 90 
19 24 9 
1171 2957 783 
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TABLE 3. Summary of Major Taxonomic Groups in Grab Collections by Percent Occurrence, January 1993. 
STATION 1 8 Sa 9 loa 11 13a 14 17 18 19a TOT 
NEMERTINA 6.73 6.38 14.03 0.28 1.22 1.94 1.39 0.77 0.95 2.17 12.82 3.39 
MOLLUSCA 6.94 9.84 6.13 3.07 1.28 1.39 5.31 3.59 28.10 12.64 1.67 10.82 
POLYCHAETA 60.36 66.67 48.62 65.83 48.43 76.73 52.09 73.44 3.58 36.02 36.15 42.95 
OLiGOCHAETA 21.03 11.88 24.70 4.46 5.88 16.34 32.87 11.61 1.49 33.33 3.21 11.61 
SIPUNCULA 0.00 0.09 0.00 0.00 1.22 0.28 0.00 0.00 3.89 0.00 1.92 129 . 
OSTRACODA 0.11 0.35 1.38 9.21 13.56 1.11 3.03 128 19.85 3.19 32.44 10.28 
PERACARIDA 2.31 3.55 3.56 16.74 28.23 0.83 4.93 7.69 41.33 11.49 8.85 18.53 
OTHERS 2.52 1.24 1.58 0.42 0.17 1.39 0.38 1.62 0.81 1.15 2.95 1.14 
TOTAL 100 100 100 ' 100 100 100 100 100 100 100 100 100 
Table 4. Crab census data. Numbers in parentheses indicate numbers of trees inside 1.0 square meter sampling area. 
STATION la 2 3 4 5 6 7 
REPUCATE 1 2 3 1 2 3 1 2 3 1 2 3 1 2 3 1 2 3 1 2 3 1 
CRAB BURROWS 198 106 163 166 162 143 128 176 145 143 164 135 130 135 118 187 188 192 138 124 137 18 
CRAB CENSUS 
-Familv GRAPSIDE 
AralUs eison; filN) 2 
Sesarma "'-""""'" 1 1 2 3 1 1 2 1 
Sesmma ?dnerum 1 
FamilY XANTHIDAE 
Eurytjum fimosum 1 
FamiIv OCYPOOIDAE 
Uca ?raoax 
Uca !haveri 1 
Uca so. filN.I 2 1 1 2 1 1 2 1 
Total # soecimens 3 1 1 1 2 0 2 1 1 2 3 1 1 3 1 2 0 0 2 1 
T oia! " soeo'es (by Sla1ion 2 1 2 2 2 2 2 
Ii' /botati<Y>1 0.500 0 
-.0.693 0.562 0.500 0.69.~ 0693 
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l'1EE IL .. 
IEsmihi -
AraIus eison;' 14<'1) s(3) 11(11 IH31 ler21 i13r3) 18131 10(1] 
10 12 13 
2 3 1 2 3 1 2 3 1 
36 56 0 0 0 12 13 8 9 
1 
1 
0 2 0 0 0 0 0 0 0 
3 0 0 
10!lQ 
1.000 
oollL om '0 
15 
2 3 1 
8 - 7 19 
1 
1 
1 1 0 
2 
0.693 
1.000 
'7'" 
16 
2 3 
58 8 
1 
1 
1 • 1 
2 
0.693 
toOO 
'TOl 
2 
12 
1 
2 
2 
1 
14 
34 
• 
; 
1 
, 
. 
TABLE 5. Hand collection stations: raw data, diversity (H') and evenness (1'). 
9 13 17 TOT 
IE 1 :I :J 1 2 :J 1 2 :J 
rAXON 
PMm~ IIJ!lCA 
Farnllv PO~IDAE 
• minima 39 26 11 n 30 45 225 175 139 767 
Familv I 
• vibex 2 1 1 
Familv 
cEsvaria:AE 
6 4 10 
I aIalus 1 1 2 4 
Familll 
Fam~DAE 1 1 
2 2 
II't?itum 
, CRt. 
Class 
FamilY RAI 
~UVI' 4 1 1 6 
~c 'MAllnAF 
22 8 8 38 CiMO~""~ 
nm .... 
Famllv "V AI InA'" 
Hvale 1 1 3 9 3 17 
Order 
FamilY' 
1 1 
F:""nv~ 1 
'SI). 1 1 2 
Familv I 
lJca ..,. fftN.l 1 1 
Class 
Order COil FMROlA 
Familv ,ANI I 
I PhYlum CH6Wo~TA 2 6 157 1 15 19 23 223 
CI""" 
. 
IIn1rl ..... It" _2 2 
Tota""" 7 52 180 81 !J!I 50 241 ~ ~ 1073 I Total • (by, 9 9 7 3 3 6 3 5 
H' (by I 1.375 1.609 0.543 0.655 0.921 0.791 0.260 0.434 0.409 
" (by 0.626 0.732 0279 0.599 0.839 0.442 02!l6 0.270 ~.589 J!!!l!!1 , (by station) 14 6 5 
Ifo 1.363 0.405 0.370 
.r /by "'alienI 0.516 0226 0.230 
·Extrapolated from collected specimens. USta. 9·3 value (157) estimated. 
TABLE 6. List of outside taxonomic experts consulted and their area(s) of expertise. 
Dr. Jon F. Norenburg, Smithsonian Institution (Nemertina) 
Dr. Donald R. Moore, University of Miami (Mollusca) 
Dr. Michael Milligan, Mote Marine Laboratory (Polycbaeta and Oligochaeta) 
Dr. Julie Piraino, Harbor Branch Oceanographic Institute (Sipuncula) 
Dr. Louis Komicker, Smithsonian Institution (Ostracoda) 
Dr. Rosalie Maddocks, University of Houston (Ostracoda) 
Dr. James D. Thomas, Newfound Harbor Marine Institute (Amphipoda) 
Dr. Raphael LeMaitre, Smithsonian Institution (Decapoda) 
